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SUMMARY
Intestinal cell proliferation and cell production is best quantified by measuring the rate of accumulation of vincristine arrested metaphases in microdissected intestinal crypts to determine the crypt cell production rate (CCPR). Studies of intestinal adaptation could be much more informative if a valid measure of intestinal function could also be included. One such method is the water absorption capacity. The CCPR of the jejunum and intestinal water absorption were measured in 19 groups of hypo and hyperproliferative rats which were in a 'steady state' of cell production and turnover. The minimum values were obtained after hypophysectomy and the maximum values were observed in lactation. Crypt cell production rate and absorption were significantly correlated (p<0001) to each other. There was a significant (p<0O001) correlation between both CCPR and absorption and dry weight of the intestinal segment studies and food intake. Body weight was a poor predictor of either CCPR or absorption. The combined study of CCPR and water absorption is thus a practical and convenient approach to the study of intestinal cell proliferation and intestinal adaptation.
The relationship between cell production and intestinal function is of great interest in studies of intestinal adaptation. Intestinal cell production can be measured in several ways, some of which have been extensively criticised.12' One method which is robust enough to withstand criticism and account for the many changes which can occur in an adapting intestine is the crypt cell production rate (CCPR) method. ' Warm ischaemia and the presence of unstirred layers can confound absorption measures; however, these can be avoided if a single pass segmented flow technique is used.34 A preliminary investigation showed that vincristine had no significant effect on intestinal water absorption within the time course of a crypt cell production rate assay. The two techniques were thus applied to the following group of rats: starved66 hypophysectomy,7 intestinal bypass in selfemptying blind loops,8 hypothermic hyperphagia,9 lactation'0" and experimentally induced diabetes.'2 Several groups with normal proliferative rates (the control groups for the various treatments) were also included.
Methods

ANIMALS
Male Wistar rats were used (Olac Ltd, Blackthorn, Oxon, UK). They were kept in wire bottomed cages and fed a standard laboratory diet (Labshure PRD, Christopher Hill, Poole, Dorset). Nineteen groups of rats containing eight animals were chosen to represent the range of proliferative rates found in models of intestinal adaptation. The hypoproliferative models were starvation, hypophysectomy, and intestinal bypass. Hyperproliferative models included hypothermic induced hyperphagia, streptozotocin induced diabetes and lactation. The various control groups for these models were also included. Preliminary results showed that there were no significant sex differences in CCPR and absorptive rate thus female rats were included (pregnant and lactating). CRYPT function associated with warm ischaemia. When the dynamic renewal system of the mouse gut is in a state of equilibrium there is an almost direct equivalence between crypt cell number and villus cell number '4 and the results of the present study suggests that the same applies to the rat gut. This may not be the case when the system is perturbed. ' This study also suggests that in the adapted small bowel the rate of cell proliferation in the jejunum generally reflects the state of the rest of the small intestine, thus the quantification of CCPR in one site may be valid in these models.
When the bowel is in a relatively 'steady state' of cell production the migration water absorption gives a more precise measure than the CCPR because it is a holistic method. It is also less labour intensive; and with a two bath system eight to 10 animals can be measured in a morning. The CCPR method must still remain as the method of choice for measuring intestinal proliferative status.
The food intake immediately before the measurement of proliferation and absorption was highly correlated with these measures. Although systemic and other factors have an important role to play in the control of intestinal epithelial cell proliferation they are also very dependent on food intake. Humoral factors are clearly involved in the massive proliferative response of the gut in lactation'8 but this response can be abolished if hyperphagia is prevented.'9 The effects of food intake on intestinal epithelial cell is perhaps best shown by the profound intestinal atrophy seen in intravenously fed animals.202' The mechanisms involved in the trophic response to 'luminal nutrition' may involve the direct action of nutrients on enterocytes, their stimulation of the requirements of 'intestinal workload',22 the actions of endogenous secretions and the effects of hormones.2324
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